NEET SS MEDICINE
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PAIN ANATOMY & PHYSIOLOGY

Introduction i 00:00:19

Definition of pain :

An unpleasant sensory and emotional experience associaked with actual or
potential tissue damage, or deseribed in terms of such damage.

i was recommended by the subcommittee on taxonomy and adopted by the
RSP councll in 1979,

Revised in 3030
Massocb&edwmmalorpotm’mlﬁssuedamoga

Classification :
Total pain : Based on bio-psychosocial model, behavourial, spiritual aspects of

paun.

On the basis of duration :
* peute.
* Chronic ¢ 232 months,

As per pathophysidogy
i Nociceptive :
* viscerol :
- voscular : Ischemia, vascular headache.
- Organ-‘moivement:ml,panu'eahhs
. Mmmm&d%smiwmme@

Neuropadhic :
* NS : Spinal cord injury, multiple sclerosis, post stroike pain.
* PNS: Diabetic neuropathy, post herpetic neuralgia, trigeminal neurolgio.

Nociplastic ¢
* Fibromyalgia (earfier known as dysmorphic pairy.



Terminoloag :
* Alodynia. * Previoushy not painful, but currently painful
* Cowsalgia : Abnormal pain with vasomotor and sudomotor dysfunction.
. oﬁsthesn : Unpleasant abnormal sensation.
* Wyperalgesia : Primary or secondary (Due to mediodors).
* Hyperesthesia. ! Includes allodynia. and hwyperalgesio.
* Anesthesia dolorosa. : Associated with trigeminal pain, deatSerentation poin.
* Hyperpathia. : Abnormal paintul reaction to repetitive stimulus.
* \-g»wi‘rmn Decrease in sensation.

Theories of pain:
Speci%&g’cheogo?pahﬂnteﬁs@aswﬁs&ueiw

Paﬁemﬂweorw

* Receptors of pain are shared,

* Al receptors are common.

* As we increase stimulus, touch will change into pain.

kleurocna&rbc’c\-;eor3=

. P(oposedbﬂﬂ\elzam:mdwanhlm.

° Lb’codgaeneﬁcnmﬁeup!eadhsfopwn

* fiso depends on past experiences, psychosocial factors which influence pain

Gvo&eﬁ\eorgo‘}paim
ey melzack and woll (19S).
* ¢ Rbres:

-~ Stimulus 4o spinal cord for slow pain.

- Fromspholcord,bmhiss’cmhtedmdpemewedsensaﬁmaspom
* A beta Rores

- Morrml\g,m&pah‘v‘w.
in TealS and actupuncture, stimulode A beta fbres.
exercise positive inhibition.
s‘copssgm!atspmlwd.
No pain stimulus i transmitted 1o brain.
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00:12:42

Mechanism of pain

Sympathetic mediated pain :
Arises from:
* Crosstalk between C fbores ond sympathetic flbre (DR&/peripheral nerve).

» mmmeW\wamc%resduefo
, thetic stimulodi

Pain reflex arc :
Components :

i Aferent

i CNS.

i e¥erent.

iv. Reflex asc,

Merkel's disk Meissner's corpuscle

- Epidermis
—

S - Dermis

—_

Nerve  Krause end bulb

mechanoreceptors.

Sites ¢

* Cutoneous.

* muscle, fascio, adventitia.
* &lood vessels.

* Viscera, pints, duro.

T :
?P:emebdsmodgmemapaMdrmmwrgsgmbo?lgmmm
* meissner’s corpuscle ¢ Touch, l'\sh'c\ﬁbmtm
* focinian corpuscle ¢ Hish intensity vibrotion, transient pressure,

* Ruftini endings : Stretch, joint movement, warmth.
* rrouse end bulb : Cold.




Sensory%retwes:

' |
Type - Diameter (ym) mlmm Associsted sensory receptors
b Ao 1320 Yes  80-120ms Primary receptors of muscle spindle
13-20 Yes  80-120ms Golgi tendon organ
Secondary receptors of muscle spindle
I A8 612 Yes  33-75mis i o
Free nerve endings of touch and pressurs
M Ad 1-§ Thin  3-30més Nociceptors of neospinothalamic fract
, Nociceplors of paleospinathalamic ract
v C 0215 No 0.5-2.0 m/s

inflammadion

* Canlead fo complex tuype of pain.

* mediators : NO, Substance P, C&RP, bradyfinin, histamine.
* Serotonin, nor epinephrine, endorphins — inhibit pain signal.

w&h&aedehvergo?ammusstMsaserieso?MMmdchanwm
oclur.

stages

1, Transducﬁonm*mexmmx\ousener%iswnmdm



i Transmission : Coded information s relaued via. spinal cord to brainstem and
thalamus.

iii. Modulation : Process of alteradions of pain signals along transmission.

iv. Perception : Connections between thalamus and higher cortical centers
control perception and integrate the affective response to pain.

motor reflex arc.

00:22:56

B Ascencing pathways [117] Descending pathways I 1 Atiected aea

..
6 = eacral, L. = lumba, T = thoracie, € = cervical

Overview of pathisays.

Rexed lamino. ;

* Type |, 1\ : Related o nociceptors.

. Ade&a,(‘,%breswrhssgmls’cog:e\,u.

* Type I\: Opioid signals,

* Lamina. V' Wide dynamic range fbres, can produce neuropathic pain.

Erem e



Trpel, 0

Rexed lomina.

@ Tectospingl wact

PN Ascending racss S Decendng yacs B Buekacions) racs

Traets,

I'-\scendmspaﬁmgs

L Dorsal column ¢ Vibrakion, conscious. proprioception, two point diseriminadion.

i Spinothalamic tract (Antervlateral) ¢ Pressure, crude touch, pain ond
temperature sensations.

. Spinomesencephalic : Pain suppression.

w.sPhotectoHrachRe%exweegeondheadmmmsstsiteo@
painful stimulus.

V. Spinoreticular tract : Attention to painful stimulus (Synaptic connection to

Vi. Spinocerebellar tract : Uneonscious proprioceptive information from
voluntary museuladure.



¢ Soma&osemoraarealﬁa.
* Periaqueductal gray : GABA receptors, encephaling medioted,
* medulla. Raphe magnum : SHT (Serotonin).

Ei==T g



s DYDY SO e 000CONANY MOAIGNON  cemer Soneory informution

Descending pothuuay,

mediotors :

* midbrain : PR&-GAGA, enkephalins, endorphins.
* Pons (Locus ceruleus) : NEg, enkephalins, endorphins.
* medulla. Rophe magnus) : S-HT.

* Al working on spinal cord via.negodive feedback.

At dorsal homn ¢

* inhibition of presynaptic cubstance P release

* Pre synaptic release of substance P is inhibited by :
~ Direct SHT/NE ichibition.

- At the level of interneuron, by release of endogenous opiods.
* Further inhibiting presynaptic release of substance P and postsynaptic

depalarisakion.

* modulakion : Via descending pathusay, substantia gelatinosa. and anterior

tuikary lond.

Other important areas :
* foterior cingulate gurus ¢ Emotional interpretotion of pain

* Cerebellum and lentiform nucleus : Learming motor responsiveness to pain.

. $s4=$msor5dwmmahveaspeoko¥pan
» s&amadnassoch&edieammgmdmw&



* Limbic system : Aftective response to pain.
* Frontol bobe : Cognitive response to pain.
o Wﬂm=mtonomicrespometopajn




HISTORY TAKING IN CHRONIC PAIN

IMUC&OR 00:02:17

lnpamhis{u}j:

s Pahwstoqj:em\edical,psgc%mocwmdbe\uvmw factors,
. Quiem*md%gsmdgelm%gs.

s Fastmedwmwgwhs’mr&

¢ Orug history.

* Personal histony,

* Famiy history,

Note :

&ive your time, undivided attention, understmdcrronobggo?-everﬁs,beempa-
thetic.

Pain 00:04:52

* Ouradion/course of events.

» nasromtingamdrehes/mg%m
* Special character.

¢ Timing,

¢ Relo&iontoposkuredwxses

* Associated complaints,

Quonﬁ{g:

unidimentional assessment tools
I, Numerical rating scole (NRS), most commonky used.
a. Points = 30% change approx.
3. verbol rating scale (None/mid mod/severe).
4.&\0:35&:&%.
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Visual analog scale :
FACES/LWONG BAER scale Sor children/deat and dumb,

e _ 31 =2 3 4 8 6 7 8 9 10

Y w . ! )
No Pales a9 idet NEatlorale Movere Very Severe ,'_oﬂ :‘u‘n‘ln
7-2 10
Visual anolog scole
0 2 4 3 g 10
No Hurt Hurts Hurts Hurts Hurts Hurts

Little Bit Little More Even More Wholelot  Worst

FACES/LWONG BAKER scale

FLACC scole :

¢ o—amchcnteaor5$coreo-lo.

* Face, legs, activity, ery and consolbilty,

* ayears-8 years.

* Upto 18 years for eritically il § cognitive impairment.
* Take help of parents or car-

egers. o - -
- (8 ey 12,200 ] T
OUCHER scale is also used in S e Do TR R
crdren EE
B X ¥
multidimensional £ - = -'ﬂ“‘\l ? 31
* me &ill pain questiornaire e / §$ ja\
(rpy : meL2ACK/TORGER- ‘i mE W‘ fﬂ;
R == JI X
MG PERCHT ! il
* 2 Dimengsions by 30 deserip- :“‘:'”‘ = ¢
tive words. oy —_c oy
* 10 Sets sensory diserimi- e R

rofion (Nociception), Ssets  "E,  ZEF
motivotional Reticular/im- L Lz
b, I set cogpition, 4 sets S| Sz
* Short form mpg-il sensory and 4 aftective (0-3 severity score).

i

iﬁ



12

* MPQ seore,

Comparison of pain scores using the
McGill pain questionnaire

Chrome pann Syndeomee oGl guesonnains Pain sfier
and falbor pein pales scores (PRY seients
a0

banga.seatheZ8@gmail.com

amy 4@ -~ Duit
amputation
Nulliparas
o prepared childberth trainng)
m — 20
(prepered chikibirth Faining)
/J
{framnved and untrained)
mmm—j = .
Canoer pan nonienmmmal) A £
Pha b paen =
Postherpetic neueaigia / - { cur
Toothache ———— Soran
m ‘
Other methods of pain evaluadion :
* erief pain inventory,
* W&mdreamm

] lkerr:soseneroj activity, mood, u.mgabiks, normal work, realtionship with
oﬁmpeopie,sbeep,mjm*o?ﬁ?e

west haven yale multidimensional pain inventory (Whymp).

$3 tems and 3 parts.

Neuropathic pain : LANSS, NPQ, DNM, 10, pain detect.

Other important histories of pain :

mode of onset/location : Sudden severe headache (SAH.
Ouradion/chronicity : Migraine uniateral 4 hours 4o 73 hours, cluster head-
m=m8m‘m‘.w}55€w some time.
A%mem%ﬁm:%tgmbgsed,prmﬂpm
Charagter of pain : Cluster, PrK, phartom limb pain.

Tening  infammatony pain more 1 moming, plantar ascite

Posture : Sitting o standing posture, facet arthropathy, bending forward !
PIVD.

Past history : H/o rash in post herpetic neurolgia.

Familly history : Fboromuyoalgio, rheumotoid arthritis.

Personal history : Sleep-0SA, bowel bladder problems, pregnancy, 180.
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* Drug history/treatment : Chemotherapy, vit-81a deficiency, Vit-D deficien-
oy dddictions, suryery

00:26:18

Flags B —

Red Sags :

* Suspecting tumor,

* foin after trouma.: S

* Infection : Fever, rigor.

* Loss of bladder and bowel

* motor deficit and progressive sensory deficit — Patient should be refSered
{othespineswseon

Yellow Qa.ss :
* &reater risk of progression 4o psychological distress and disability relating to
pain (Anxiety depression personality disorden).
* Tools avaioble :
L PHQ-9.
il Becks depression inventory,
ii. Hamilton depression scale.

V. 2ung self rating depression score.
V. Hospital aniety and depression scale(HADS).
Vi Pain catastrophizing scale (PCS).
vil. The tampa. scale of Kinesophobia.
score sevavity treatment actions
0-4 None-minimal None
5-8 Miid Watchful waiting; repeat
PHQ-9 at follow-up
10-14 Moderate Treatment plan, considering
counseling, follow-up and/or
pharmacotherapy
15-19 Moderately Active treatment with
phamacotherapy and/or
peychotherapy
20-27 Severe immediate intiation of
pharmacotherapy and, i
sevara impairmant oF poor
mesponee 10 therapy,
axpedited referral to & mental
hestth specialist for
psychotherapy snd/or

collaborative menagement



Patient health guestionnaire (PHQ-9)

NANE

Ciwar e lont 2 woshs, o oen hovs you been
Syayciie L d o ?
e o * B ngicals your Sremer)

4 Lite vemust o plesture 1 dowyg thrge

2 Fosing Goun duprisssd or hopelems

3 Teubtle iullng Of Simng sSleep OF WeEnIy) 100 Much
& Foging Wed o having W enery

§ et eppevie o ovaresing

& Fouing bet sbout yourasll<r Pl you sre s telue o
vy ot yoursell Of your tarnly down

7 Tronibls CONCNtrang on Tngs. such a5 meadeg the
o

pap v

8§ Mowing or speaiung 10 slowly that other Deopis could

heve soboad O the oppoads - teng 80 figety Or resiess

S you: pve: BRAN MONNG areund B 101 MOTe Than wiué

9. Thoughts that you would be betier off Oaad
or of urng yourselt

£ P [ o TOUAL

e A 16 eCCRTEEy g ooy sonll

. ¥ you checkas of eny probierre, how difcul teve
tiate problers mede i for yOu 10 40 YO WO
s Care Of SunDs 6 POME o QI SioTG Wi
ather pecpie?

[ ]

e dfol & o

-,

ey A

14



GENERAL EXAMINATION IN CHRONIC PAIN

General examination 00:01:00
Overview :

* Buit and nudrition.

* Signs of distress.
* Gait and posture.
* mental stote.

* Focial appeasonce.
* State of clothing,
* Vitals,

* Head to toe.

* Tender points.

Bullt § nutrition :

Thin buitt patients
* mentol disorder.
* Anorexio.

Heaw or obese patients :
P

Signs of distress :
¢ %MWM@WMWMW%
sei*r‘l'nnn?

Facial appearances :

* Moon face : Cushings face, stervids long-term ke arthropathies.

. mwsme%ee Parkinsonism

. Wh&wﬂm&,apaé&yporegem,mtmm

. Wm:wmmmw«m.w,mwug

15



foce.

Gait oand posture :

Posture

. ina forward, stooped posture : LLS.

* Cont stond or sit ¢t PIVD,

B m‘tab\eios&*meo&godgnm,pr%mis,m\dm.

oits ¢
* fntolgic qait :
~ Degenerotive arthritis.
- fain in stance phase : Knee, hip, foot pain.
- oty to bear weight, lmp "”:} o o 5
with short and sow steps. /;« IR &
* Cerebellar gait : Vit-8ia deficiency, («}3 ((r o U ?'
cerebellar CVA, staggering wide ) ; ¢ g-l if
based gait. Job &l
* Frontal gait — Hestitation o start [
: Dementio. 0 0
* Hemiparetic gait — Weak and N A
spastic limb extended and cireum- | }.f\:fft e
ducted : CVA with hemiparesis. (@ [
* Poroparetic gait + Sttt seissor =, & A
wolk both leg adduction. DifSerent types of gait
* Parkinsons goit : Shuftiing gait
¢ Alosxic Smt : W‘S"%“ﬂ ol positive ron‘be'rS sign, worse with vision problem-
diabetic neuropothy, vit-8a deficiency,

* Stepping gait : Hyperfiexed hips and Knees to compensate for foot drops-
distol motor newropodtuy,

* Trendelenberg gait | Pelis +o normal side cantt bear body weight on af-
Yected side — Abductor weakness — Guteus medius weak/superior gu-
teol nerve offected, sth lumbar spine lesion

* Waddling gait — Swaying symmetric wide based toe walking — Pregnan-
ey musculor dustrophw, osteitis pubis.

16



